The cyclolignan PPP induces activation loop-specific inhibition of tyrosine phosphorylation of the insulin-like growth factor-1 receptor. Link to the phosphatidyl inositol-3 kinase/Akt apoptotic pathway.
The insulin-like growth factor-1 receptor (IGF-1R) is crucial for many functions in neoplastic cells, for example, antiapoptosis. Recently, we demonstrated that the cyclolignan PPP efficiently inhibited phosphorylation of IGF-1R without interfering with insulin receptor activity. PPP preferentially reduced phosphorylated Akt, as compared to phosphorylated Erk1/2, and caused apoptosis. Now, we aimed to investigate how PPP inhibits the IGF-1R tyrosine kinase (IGF-1RTK) and the PI3K/Akt apoptotic pathway. Using a baculovirus driven IGF-1RTK we found that PPP interfered with tyrosine phosphorylation in the activation loop of the kinase domain. Specifically, it blocked phosphorylation of tyrosine (Y) 1136, while sparing the two others (Y1131 and Y1135). To explore the impact of inhibition of Y1136 on Akt phosphorylation we transfected P6 cells (overexpressing IGF-1R) and malignant melanoma cells with different IGF-1R mutants, including Y1136F (tyrosine replaced by phenylalanine). Y1136F was found to strongly decrease IGF-1 stimulated phosphorylation of Akt. Conversely, Akt phosphorylation was weakly affected in the Y1131F transfectant. Taken together, our data suggest that the preferential inhibition of phosphorylated Akt, after PPP treatment, may be due to specific inhibition of Y1136. PPP was proven not to interfere directly with Akt or any of its downstream molecules in the apoptotic pathway.